The molecular action of the novel insecticide, Pyridalyl.
Pyridalyl is a recently discovered insecticide that exhibits high insecticidal activity against Lepidoptera and Thysanoptera. Pyridalyl action requires cytochrome P450 activity, possibly for production of a bioactive derivative, Pyridalyl metabolism being prevented by general P450 inhibitors. Apoptosis is apparently not involved in the cytotoxicity. Continuous culture of Spodoptera frugiperda Sf21 cells in sub-lethal doses of Pyridalyl, results in a Pyridalyl-resistant cell line. Probing the molecular action of Pyridalyl by comparison of the proteomes of Pyridalyl-resistant and -susceptible cell lines, revealed differential expression of a number of proteins, including the up-regulation of thiol peroxiredoxin (TPx), in the resistant cells. Treatment of Bombyx mori larvae with Pyridalyl, followed by comparison of the midgut microsomal sub-proteome, revealed the up-regulation of three proteasome subunits. Such subunits, together with Hsp70 stress proteins, glyceraldehyde 3-phosphate dehydrogenases (GAPDHs) and thiol peroxiredoxin (TPx) were also up-regulated in the whole proteome of B. mori BM36 cells following treatment with the insecticide. The foregoing results lead to the hypothesis that cytochrome P450 action leads to an active Pyridalyl metabolite, which results in production of reactive oxygen species (ROS), that leads to damage to cellular macromolecules (e.g., proteins) and enhanced proteasome activity leads to increased protein degradation and necrotic cell death.